A single-channel kinetic models were constructed for both voltage-gated sodium and potassium channels based on the kinetic rates of their voltage-sensor domains (VSDs). The modeling results indicate that neural signaling casted successfully in the form of Hodgkin-Huxley (HH) equations can arise from a single (fast) sodium / (slow) potassium channel pair. A sodium channel homology model together with sequence analysis and mutation studies indicate detailed polar residue pair interaction contribute to the kinetic difference between sodium and potassium channels . The results showed that cellular signaling behavior can arise from molecular details of individual channel. 
